IT has been shown that ethyl carbamate (urethane) and the water-soluble nitrogen mustard di-(2-chloroethyl)-methylamine hydrochloride have an accelerating effect on the autoxidation of 3, 4-dihydroxyphenylalanine (dopa) to melanin, and it has been suggested that the action of these substances in leukaemia may be due to a similar effect on other autoxidations, as opposed to enzymatic oxidations, occurring in leucopoiesis (Lea, '1950) . It appeared that further evidence on this point might be obtained by 'mvestigating the action of 4-aminopteroylglutamic acid (aminopterin) on the oxidation of tyrosine and dopa.
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METHOD.
The method used was the same as for the-urethane and the nitrogen mustard. A flask containing the solution of the amino-acid and aminopterin was shaken in a Warburg bath at a temperature of 37-5' C. with a stroke of 6 cm. at a rate of 90 per minute, and melanin formation estimated at appropriate intervals by observing the extinction coefficients of the solution with an E.E.L. electro-colorimeter using a tri-colour green filter. Com ade with a solution of the amino-acid without aminopterin, and also with a solution of the amino-acid containing folic acid. All solutions were made in a buffer of pH 7 -4 (colorimetric).
The effect of aminopterin on the oxidation of tyrosine.by potato tyrosinase was first observed; Table I gives the experimental layout. (Raper, 1926) .)
Concentrations of 0-0166 per cent of each of these substances were first used, the concentration of dopa being 0-005 per cent. Both substances produced an acceleration of the reaction, the effect of the aminopterin being much greater than that of folic acid. In succeeding experiments the concentration of aminopterin was reduced until a level of 0-00005 per cent was reached, at which level the accelerating effect was still evident (Table III) There is a slight shift to the acid side of the original pH of the buffer,solution.
The autoxidation of dopa buffered at pH 7-2, 7-4 and 7-6 was therefore investigated. As anticipated, the reaction proceeded more slowly at the more acid pH (Table V) There is now evidence that three substances used in the treatment of leukaemia -urethane, nitrogen mustard and aminopterin-have an accelerating action on the autoxidation of dopa. Urethane and aminopterin have an inhibiting effect on the enzyma 'tic oxidation of tyrosine,.but only at concentrations much greater than those producing the acceleration of the autoxidation. The nitrogen mustard produced no inhibition of the enzymatic reaction even at a colicentration of 0-2 per cent. Also folic acid produces this acceleration of the autoxidation. It might be supposed from 'this that any substances inhibiting the tyrosmetyrosinase reaction would also accelerate the autoxidation of dopa. That this is not so is shown by the action of hydroquinone mono-benzyl ether, which inhibits both of these ox'ldations (Lea, 1951) . These findings may have a bearing on the probable nature of the maturation factor in normal leucopoiesis.
Apparently the earliest work pointing to the presence of such a factor was that of Sabin, Cunningham, Doan and Kindwall in 1925. Since then it has been suggested that fohc acid (Wilson, Doan, Saslaw and Schwab, 1942) and pyridoxine (Cantor and Scott, 1945) may be this factor. Dacie, Dresner, Mollin and White (1950) reported that after treatment of acute leukaemia by aminopterin tllere appeared to be a return to normal haemopoiesis. It is now suggested that this factor, whatever its nature, acts by promoting autoxidative processes in the normal production of leucocytes. Such a suggestion allows the inclusion of folic acid with substances recognized as therapeutic agents in the leukaemias. It is to be noted that folic acid ceased to produce an accelerating effect on the autoxidation of dopa at a concentration of approximately 1 part in 100,000, whereas the effect of am'inopterin was still obvious at a level of I part in 2,000,000, and detectable by statistical methods at a level of I part in 8,000,000.
It appeared that still further evidence bearing on this suggestion might be obtained by comparing the degrees of acceleration of the autoxidation of dopa produced by urethane, nitrogen mustard and aminopterin'. This was done, and it was found that the accelerating effects of these substances were in the ratio of urethane 1, nitrogen mustard 100, aminopterin 1000. These figures are approximate, and indicate only the order of the differences. It is of interest to compare these orders of magnitude of acceleration with the amounts of these substances used therapeuticaRy, and with their clinical effects.
It must be emphasized that there is no suggestion that the autoxidation of dopa plays any part in either normal or abnormal leucopoiesis ; or that any one of the three substances so far investigated is the actual maturation factor. All that it is intended to convey here is that the maturation factor mav be concemed with some form of autoxidative process, and that leukaemia may be a result of its dysfunction. These suggestions are put forward only as a hypothesis for investigation, with the further suggestion that it might be of interest, and possibly of advantage, to investigate the effects on the reticuloses of other substances which accelerate autoxidations. There appears to be no association between these findings and the release factor of normal, or abnormal, leucopoiesis.
SUMMARY.
(1) Aminopterin and folic acid inhibit the tyrosine-tyrosinase reaction, the effect of folic acid being greater than that of aminopterin.
(2) Aminopterin and folic acid accelerate the autoxidation of dopa, the effect of aminopterin being much greater than that -of folic acid.
(3) It is suggested that these results, taken in conjunction with similar findings for urethane and di-(2-chloroethyl)-methylamine hydrochloride, admit of the hypothesis that the maturation factor in leucopoiesis is concemed with the promotion of autoxidations.
(4) It is suggested that the study of other substances having this accelerating effect on autoxidations might help in the solution of the problem of the leukaemias.
The work has been carried out with the aid of a grant from the Government Grant Committee of the Royal Society. I am greatly indebted to the Lederle Laboratories Division of Cyanamid Products Ltd. for generous supplies of aminopterin and folic acid.
